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Annex G
(informative)

Application reference model

This annex provides the application reference model for this part of ISO 10303 and is given in
figures G.2 through G.43.  The application reference model is a graphical representation of the
structure and constraints of the application objects specified in clause 4.  The graphical form of
the application reference model is presented in IDEF1X.  The application reference model is
independent from any implementation method.  The diagrams use the IDEF1X graphical notation
[2].

Extensions to the IDEF1X notation are used within the ARM diagrams through the use of
symbols to denote off-page connectors.  The symbols for the off-page connectors and their usage
are drawn from the EXPRESS-G graphical modeling language and have the same meaning.
Figure G.1 illustrates how off-page connectors are used to link relationships on different pages.

Figure G.1 - Off-page connectors
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Figure G.2 - ARM diagram 1 of 42
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detail_shape

element_color
layer

plant_item_id (FK)
shape_representation_element_usage

is defined by

is defined using
4, 1 (8)

plant_item_id (FK)
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provides a definition for

25, 3, shape_interference_zone_usage

defines a volume
for

csg_element

trimmed_torus

torus

reducing_torus

block

trimmed_block

trimmed_sphere

sphere

hemisphere

faceted_brep

trimmed_cone

cone

eccentric_cone eccentric_cylinder trimmed_cylinder

cylinder

trimmed_pyramid

pyramideccentric_pyramid

solid_of_revolutioncircular_ellipsoid

extrusion

square_to_round

Z

Z

5, 1 (24)



ISO/CD 10303-227

© ISO 2001 — All rights reserved 1243

Figure G.7 - ARM diagram 6 of 42

name
service_description
approval_state
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plant_system
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8, 4, plant_item_connector

is classified by /
 classifies
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 classifies

12, 1, stream_design_case
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connection_id (FK)

plant_item_connector_id (FK)
connector_definition

defines

 plant_item_connector_id (FK)
functional_connector_definition_satisfaction

is functional requirements
for

satisfies requirements
for

plant_item_connector_id (FK)
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1, 3, sited_plant
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has located on it
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location_and_orientation
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shape
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21, 7, changed_site_feature
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contains

33, 18, changed_site
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site_id (FK)
site_shape_representation

has shape defined by

location_and_orientation
name
shape

building_id
site_id (FK)

building
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1, 2, location_in_building
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faceted_surface_representation
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point_and_line_representation
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Z

Z

Z
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name
owner
service_description

piping_specification_id
piping_specification

plant_item_id (FK)
family_classification_description

piping_specification_id (FK)
family_definition
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Z
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design_pressure
design_temperature

plant_item_connector_id (FK)
piping_connector_service_characteristic

duration
frequency
name
operating_pressure
operating_temperature

stream_design_id (FK)
stream_case_type (FK)
plant_item_connector_id (FK)

service_operating_case

description
flow_rate
pressure
stream_data_reference

stream_design_id
stream_case_type

stream_design_case

constituent_mole_fraction
contituents
phase_density
phase_fraction
specific_gravity
surface_tension
temperature
viscosity

stream_design_id (FK)
stream_case_type (FK)

stream_phase

is composed of

12, 2 (31)

12, 1 (6, 41)

12, 4 (30)

12, 3 (15)

defines

39, 2, hvac_connector_service_characteristic

supports

P
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connection_commitment_target
description
shop_joint

connection_id
plant_item_connection

connection_id (FK)

load_transference

connection_id (FK)
electricity_transference

connection_id (FK)

fluid_transference

connection_id (FK)
flexible_connection

connection_id (FK)
locked_orientation_connection

plant_item_id (FK)
connection_definition.connection_id (FK)
field_fit

connection_id (FK)
plant_item_connection_occurrence

29, 1,  plant_item_connector_occurrence

13, 1 (3,36)

13, 2 (2)connects

connection_id (FK)
physical_connection.connection_id (FK)

functional_connection_occurrence_satisfaction

is functional requirements for
satisfies requirements for

connection_id (FK)

connection_definition

functional_connection_definition.connection_id (FK)
physical_connection_definition.connection_id (FK)

functional_connection_definition_satisfaction

8, 3, connector_definition

connects

21, 5, changed_plant_item_connection
is changed by

defines

Z
35, 1, connection_material
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2-N

is functional
requirements for
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catalogue_id (FK)

plant_item_id (FK)
plant_item_definition

plant_item_id (FK)
item_name
item_version
model_number

catalogue_id (FK)
catalogue_item

supplier_id (FK)
catalogue_name
catalogue_version

catalogue_id
catalogue_definition

catalogue_id (FK)
catalogue_item_substitute

8, 2, connector_definition

2, 2, planned_physical_plant_item
defines

contains

14, 2 (18)

8, 1, catalogue_connector

is a

14, 1 (3)

P

has

is used as

defines

Z

A catalogue definition will
contain only catalogue_items

or catalogue_connectors

contains

has
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P_and_I_reference

line_number
plant_system_id (FK)
plant_id (FK)

piping_system_line

is composed of

16, 4, piping_system_line_termination33, 15, changed_piping_system_line

code
description

plant_system_id (FK)
plant_id (FK)

piping_system

plant_system_id (FK)
plant_id (FK)

line_less_piping_system

17, 5, piping_system_component

12, 3, stream_design_case
15, 2 (6)

31, 1, piping_system_line_segment

is made up of

is composed of/
is a component in

transports material for/defines potential material

is changed by
is started or
ended by

0 - 2

P

Z

15, 4 (29)
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plant_system_id (FK)
piping_specification_id (FK)
plant_id (FK)
line_number (FK)

line_to_line_termination
plant_system_id (FK)
piping_specification_id (FK)
plant_id (FK)
line_number (FK)

line_branch_termination
plant_system_id (FK)
piping_specification_id (FK)
plant_id (FK)
line_number (FK)

line_plant_item_termination

line_to_line_connection

branch_sequence_id

line_number (FK)
plant_system_id (FK)
piping_specification_id (FK)
plant_id (FK)

line_branch_connection

plant_item_connector_id (FK)
plant_system_id (FK)
piping_specification_id (FK)
plant_id (FK)
line_number (FK)

line_plant_item_connection

connects
16, 2 (31) 16, 3 (29)

flow_direction

plant_system_id (FK)
piping_specification_id (FK)
plant_id (FK)
line_number (FK)

piping_system_line_segment_termination

location
position_on_pipe
start_or_end

plant_system_id (FK)
piping_specification_id (FK)
plant_id (FK)
line_number (FK)

piping_system_line_termination

21, 3, changed_line_branch_connection 33, 4, changed_line_plant_item_connection

16, 1 (31)

34, 2, changed_piping_system_line_segment_termination
16, 4 (15)

is changed by

is connected to

is changed by is changed by
ZZ

Z

2:N

1 1

One termination is termination_1 of the segment
and the other is termination_2 of the segment

Z

is changed by

21, 2, changed_line_to_line_connection

branches
from
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coating_reference
corrosion_allowance
heat_tracing_type
lining

plant_item_id (FK)
piping_system_component

18, 2,  equipment_trim_piping
31, 1, line_piping_system_component_assignment is used as

satisfies

plant_item_id (FK)
control_loop_id (FK)

inline_instrument

side_connector
standard_point
pmi_record
mill_sheet_number

plant_item_id (FK)
piping_component

type

plant_item_id (FK)
specialty_item

plant_item_id (FK)
inline_equipment

end_1_connector
end_2_connector
additional_length

plant_item_id (FK)

pipe

actuator_type
operation_mode
type
valve_stem_orientation
end_to_end_length

plant_item_id (FK)
valve

end_to_end_length

plant_item_id (FK)

nipple

end_to_end_length
end_to_end_cut_length

plant_item_id (FK)

straight_pipe

number_of_segments
radius
sweep_angle

plant_item_id (FK)

mitre_bend_pipe

wall_thinning_allowance
centreline_radius
sweep_angle

plant_item_id (FK)

swept_bend_pipe

17, 1 (7)

17, 3 (18)

19, 1, fitting
compressed_thickness
uncompressed_thickness

plant_item_id (FK)
gasket

gauge

plant_item_id (FK)
process_ducting

17, 2 (7)

17, 5 (15)

17, 4 (7)

17, 6 (22)

11, 1, family_definition27, 2, reinforcing_component

plant_item_id (FK)
compound_bend_pipe

defines/is defined by
17, 7 (36)

 

Z
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heat_tracing_type
insulation_specification
characteristics
equipment_type
rated_temperature
shock_qualification_status
vibration_amplitude
vibration_frequency

plant_item_id (FK)
equipment

plant_item_id (FK)
equipment_trim_piping

requires

delivery_date
purchase_order_number
requisition_number

plant_item_id (FK)
supplier_id (FK)

supplied_equipment

vendor_name

supplier_id
supplier

14, 2, catalogue_definition

18, 2 (17)

17, 3, inline_equipment

18, 1 (7)

publishessupplies

P

is used as
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centre_to_end_1_length
centre_to_end_2_length
centre_to_end_3_length
end_1_connector
end_2_connector
end_3_connector

plant_item_id (FK)
tee

beta_ratio
bore_diameter
outside_diameter
thickness

plant_item_id (FK)

orifice_plate

end_1_connector
end_2_connector
end_to_end_length
major_outside_diameter
minor_outside_diameter

plant_item_id (FK)
union

centre_to_end_1_length
centre_to_end_2_length
centreline_radius
end_1_connector
end_2_connector
sweep_angle
type

plant_item_id (FK)
elbow

end_1_connector
end_2_connector
end_to_end_length

plant_item_id (FK)

coupling

branch_angle
centre_to_end_1_length
centre_to_end_2_length
centre_to_end_3_length
end_1_connector
end_2_connector
end_3_connector

plant_item_id (FK)
lateral

base_outside_diameter
branch_angle
end_1_connector
end_2_connector
length
skirt_outside_diameter

plant_item_id (FK)
olet

end_1_connector
end_2_connector
end_to_end_length

plant_item_id (FK)
reducer

end_1_connector
end_2_connector
end_to_end_length

plant_item_id (FK)
insert

centreline_offset
flat_side_orientation

plant_item_id (FK)
eccentric_reducer

end_1_connector
end_2_connector
end_to_end_length

plant_item_id (FK)

bushing

angle
centre_to_end_1_length
centre_to_end_2_length
centre_to_end_3_length
end_1_connector
end_2_connector
end_3_connector

plant_item_id (FK)
y_type_lateral

end_1_connector
end_2_connector
length
stub_diameter
stub_thickness

plant_item_id (FK)
lap_joint_stub_end

centre_to_end_1_length
centre_to_end_2_length
centre_to_end_3_length
centre_to_end_4_length
end_1_connector
end_2_connector
end_3_connector
end_4_connector

plant_item_id (FK)
cross

plant_item_id (FK)
fitting

19, 1 (17)

28, 1,  pipe_closure

depth

plant_item_id (FK)
boss

32, 1, flange

end_1_connector
end_2_connector
length

plant_item_id (FK)
ferrule42, 1,  spacer

42, 2, blank
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business_unit
change_reason
change_summary
date
project_number
revision
title

change_id
change

creation_date
description
item_owner
supersedence_status
from_or_to
title

change_item

date_of_activation
date_of_completion
description

change_id (FK)
change_life_cycle_stage_usage

is assigned by

name

change_life_cycle_stage

change_life_cycle_stage_sequence

approval_date
approver
approver_role

change_id (FK)
change_approval

is approved by

changed_plant changed_sub_plant_relationship

changed_planned_physical_plant

changed_sited_plant

changed_plant_process_capability

changed_plant_item_shape changed_reference_geometry

20, 2 (1)

20, 7 (24)

20, 6 (4)

20, 5 (1)20, 3 (1)

20, 1 (1)

20, 8 (21)

20, 4 (1)

is successor in
has changes assigned by

is predecessor in

changes/
 is changed by

P

P
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changed_site_feature

changed_plant_item_connection

changed_line_assignment
changed_plant_item_collection

changed_line_to_line_connection

changed_piping_specification

changed_line_branch_connection

20, 8, changed_item

21, 7 (10)

21, 6 (11)

21, 2 (16)

21, 1 (3)

21, 4 (31)

21, 5 (13)

21, 3 (16)

33, 6,  changed_plant_system

33,  7, changed_site

33,  8, changed_piping_system_line

33, 9,  changed_plant_item_location

33, 2, changed_line_plant_item_connection

33, 1, changed_plant_item

33,  3, changed_piping_system_line_segment

33, 14, changed_plant_item_connector

33, 5, changed_line_plant_item_branch_connection

34, 2, changed_piping_system_line_segment_termination
34, 1, changed_required_material_description
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dimensional_standard
ovality_allowance

piping_size_description

nominal_size
pipe_schedule

schedule

nominal_size
pressure_rating

pressure_class

inside_diameter
thickness

inside_and_thickness

outside_diameter
thickness

outside_and_thickness

has a size described by/
describes size of

30, 2, piping_connector 17, 6, piping_system_component
has a size described by/

describes size of
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plant_item_id (FK)
plant_item_design_view

serial_number

plant_item_id (FK)
installed_physical_design_view

tag_number

plant_item_id (FK)
functional_design_view

plant_item_id (FK)
physical_design_view

plant_item_id (FK)
functional_plant_item_satisfaction

Z

23, 1 (3)

is functional requirements for satisfies requirements for is used as
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plant_item_centreline

is described by/
provides description of

name
site_id (FK)
building_id (FK)

reference_geometry

24, 2 (3)

20, 7, changed_reference_geometry

is changed by

5, 1, shape_representation_element

Z

24, 1 (10)
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type

first_item.plant_item_id (FK)
second_item.plant_item_id (FK)

plant_item_interference

first_item (FK)
second_item (FK)

shape_interference_zone_usage

assessor
status

first_item (FK)
second_item (FK)

plant_item_interference_status

interference_colour

plant_item_id (FK)
first_item (FK)
second_item (FK)

interfering_shape_element

25, 4 (4)

25, 1 (2) 25, 2 (2)

P

25, 3 (5)

has intersecting geometry ofhas zone of interference defined by has a status of
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face_type
face_finish
flange_inside_diameter
flange_outside_diameter
flange_thickness
raised_face_diameter
raised_face_height
ring_bottom_radius
ring_diameter
ring_width

plant_item_connector_id (FK)
flanged_end

depth
hub_inside_diameter
hub_length
hub_outside_diameter

plant_item_connector_id (FK)
female_end

inner_end_preparation
outer_end_preparation

plant_item_connector_id (FK)
male_end

diameter
stub_in_depth

plant_item_connector_id (FK)
branch_hole

end_type

30, 3, piping_connector

diameter
thickness

plant_item_connector_id (FK)
flared_end

width
depth
distance_from_end

plant_item_connector_id (FK)
grooved_end
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orientation
location_point
end_1_connector

plant_item_id (FK)
piping_support

length

plant_item_id (FK)
dummy_leg

length

plant_item_id (FK)
trunnion

length

plant_item_id (FK)
lug

offset
root_orientation

plant_item_id (FK)
eccentric_base_elbow_support

height
adjustability

plant_item_id (FK)
base_elbow_support

height

plant_item_id (FK)
shoe

height
spring

plant_item_id (FK)
base_line_support

length

plant_item_id (FK)

stopper

orientation
location_point
end_1_connector

plant_item_id (FK)
reinforcing_component

height

plant_item_id (FK)
stay

thickness

plant_item_id (FK)
reinforcing_plate

height

plant_item_id (FK)
gusset

27,  1 (7) 27, 2 (17)



ISO/CD 10303-227

© ISO 2001 — All rights reserved 1265

Figure G.29 - ARM diagram 28 of 42

tag_number
piping_type
temporary_flag

plant_item_id (FK)
piping_spool

lining_thickness_inside_pipe
lining_thickness_at_flange_face

plant_item_id (FK)
lined_piping

end_1_connector
shape_type {square, round}

plant_item_id (FK)
pipe_closure

height

plant_item_id (FK)
plug

height

plant_item_id (FK)
cap

thickness

plant_item_id (FK)
plate

end_2_connector
hole_diameter

plant_item_id (FK)
perforated_cap

end_2_connector
hole_diameter

plant_item_id (FK)
perforated_plate

28,  1 (19) 28, 2 (7, 36)

stand_off

plant_item_id (FK)
slip_on_flange

28, 3 (32)

end_3_connector

plant_item_id (FK)
slip_on_jacket_flange

plant_item_id (FK)
weld_neck_flange

28, 4 (32)

end_3_connector

plant_item_id (FK)
weld_neck_jacket_flange

document_type
internal_document_reference

document_id
version_id

document

source_description

source_id
document_id (FK)
version_id (FK)

externally_defined_document

28, 5 (3,  8, 36)
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plant_item_id (FK)
connector_definition.connection_id (FK)
orientation

plant_item_connector_id (FK)
plant_item_connector_occurrence

plant_item_connector_id (FK)

functional_connector

plant_item_connector_id (FK)

physical_connector

plant_item_connector_id (FK)
functional_connector_occurrence_satisfaction

plant_item_connector_id (FK)
line_plant_item_connector

plant_item_connector_id (FK)

line_plant_item_branch_connector

16, 3, line_plant_item_connection

31, 2, line_plant_item_branch_connection

29,  1 (2,8,13)

plant_item_connector_id (FK)
plant_item_id (FK)

node

15, 4,  piping_system

defines branch point for/
contains is connected to

is functional requirements for

is connected to

41, 1, hvac_plant_item_connector

41, 2, hvac_plant_item_branch_connector

satisfies requirements for

Z

29, 2 (2)

Z
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connector_flow_direction
connector_specifications
name

plant_item_connector_id (FK)
piping_connector

12, 4, piping_connector_service_characteristic

provides

plant_item_connector_id (FK)
pressure_fit

set_back

plant_item_connector_id (FK)
socket

thread_engagement_depth

plant_item_connector_id (FK)
threaded

root_gap

plant_item_connector_id (FK)
buttweld

30, 2 (22)

30, 3 (26)

plant_item_connector_id (FK)
flanged

30, 1 (8)

Z

stub_in_depth

plant_item_connector_id (FK)
stub_in

plant_item_connector_id (FK)
clamped



ISO/CD 10303-227

1268 © ISO 2001 — All rights reserved

Figure G.32 - ARM diagram 31 of 42

plant_item_id (FK)
coating_reference
corrosion_allowance
design_pressure
design_temperature
elevation
heat_tracing_type
line_size

plant_system_id (FK)
piping_specification_id (FK)
plant_id (FK)
line_number (FK)

piping_system_line_segment

branch_sequence_id

plant_item_connector_id (FK)
plant_system_id (FK)
piping_specification_id (FK)
plant_id (FK)
line_number (FK)

line_plant_item_branch_connection

31, 2 (29)
16, 2, line_branch_connection16, 1, piping_system_line_segment_termination

33, 13, changed_line_plant_item_branch_connection

31, 1 (15)

33, 17,
changed_piping_system_line_segment

is changed by

is connected  to

is terminated by

has branches defined by

31, 4 (11)

31, 3 (2)

12, 2, stream_design_case
defines transport needs for/
defines potential material

defines the need for

boundaries
description
thickness
type

piping_specification_id (FK)
plant_system_id (FK)
plant_id (FK)
line_number (FK)

segment_insulation

requires

Z

2

Z plant_system_id (FK)
piping_specification_id (FK)
plant_id (FK)
plant_item_id (FK)
line_number

line_piping_system_component_assignment

21, 4, changed_line_assignment

Z

31, 1 (17)
is

changed
by

is
changed

by



ISO/CD 10303-227

© ISO 2001 — All rights reserved 1269

Figure G.33 - ARM diagram 32 of 42

end_1_connector
end_2_connector
hub_through_length
hub_weld_point_diameter
hole_straddle_centreline_orientation

plant_item_id (FK)
flange

plant_item_id (FK)

threaded_flange
plant_item_id (FK)
socket_weld_flange

plant_item_id (FK)
lap_joint_flange

jacking_screw_orientation
tap
tap_centerline_orientation

plant_item_id (FK)
orifice_flange

plant_item_id (FK)
expander_flange

stand_off

plant_item_id (FK)
reducing_flange

plant_item_id (FK)
blind_flange

28, 4, weld_neck_flange28,  3, slip_on_flange

32, 1 (19)



ISO/CD 10303-227

1270 © ISO 2001 — All rights reserved

Figure G.34 - ARM diagram 33 of 42

changed_plant_system

33, 10 (6)

33, 6 (21)

changed_site

33, 18 (10)

33, 7 (21)

changed_piping_system_line changed_plant_item_location

33, 12 (1)

33, 15 (15)

33, 8 (21) 33, 9 (21)

changed_piping_system_line_segment

33, 17 (31)

33, 3 (21)

changed_line_plant_item_branch_connection

33, 13 (31) 33, 5 (21)

changed_plant_item_connector

33, 11 (8)

33, 14 (21)

changed_plant_item

33, 16 (3)

33, 1 (21)

changed_line_plant_item_connection

33, 4 (16)

33, 2 (21)



ISO/CD 10303-227

© ISO 2001 — All rights reserved 1271

Figure G.35 - ARM diagram 34 of 42

34, 1 (21,9)

changed_piping_system_line_segment_termination

34, 2 (21,16)

changed_required_material_description
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35, 1 (13)
35, 2 (7)

material_name

connection_id (FK)
connection_material

quantity_used

set_id
bolt_and_nut_set

plant_item_id (FK)
connection_component

 

set_id (FK)
nominal_size
quantity

plant_item_id (FK)
bolt_and_nut_component

consists of

washer_type

plant_item_id (FK)

washer

nut_type

plant_item_id (FK)

nut

bolt_type

plant_item_id (FK)

bolt

length

plant_item_id (FK)
stud_bolt

length

plant_item_id (FK)
hexagon_head_bolt

thickness
outside_diameter

plant_item_id (FK)
spring_washer

thickness
outside_diameter

plant_item_id (FK)
plain_washer

thickness
outside_diameter

plant_item_id (FK)
toothed_lock_washer

set_id (FK)
plant_item_id (FK)

clamp

quantity

set_id
clamp_set

consists of

includes / is used as

P

includes / is used as

consists of

P
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28, 5,  document

inspected_property_tolerance
inspected_property_measured_value

plant_item_id (FK)
inspected_property_name

piping_spool_inspection_record

plant_item_connector_id (FK)
inspected_property_tolerance
inspected_property_measured_value

plant_item_id (FK)
inspected_property_name

piping_component_inspection_record

connection_type
inspection_type
weld_id
connecting_portion_id
inspected_property_tolerance
inspected_property_measured_value

inspected_property_name
connection_id (FK)

connection_inspection_record

plant_item_id (FK)
inspected_property_tolerance
inspected_property_measured_value

shape_inspection_property_name
shape_inspection_property_sequence_number

shape_inspection_record

has inspection information defined by/
defines inspection information for

has inspection information defined by/
defines inspection information for

28, 2, piping_spoolhas

has

8, 4, plant_item_connector

has inspected shape defined by/
defines inspected shape of

has

17, 7, piping_component
has

13, 1, plant_item_connection

has

condition_name
value

inspection_condition

is specified under/
defines the environnment for

is specified under/
defines the environnment for

has inspection information defined by/
defines inspection information for

is specified under/
defines the enviroment

for
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plant_item_id (FK)
cableway_sized_description_id (FK)

cableway_component

plant_item_id (FK)
cableway_sized_description_id (FK)

cableway_piece

plant_item_id (FK)
cableway_sized_description_id (FK)

cableway_fitting

plant_item_id (FK)
cableway_sized_description_id (FK)

raceway
plant_item_id (FK)
cableway_sized_description_id (FK)

conduit

37, 1 (7)

fill_area

cableway_sized_description_id
cableway_size_description

describes size of

outer_width
outer_height
inner_width
inner_height

cableway_sized_description_id (FK)
raceway_size_description

outer_diameter
inner_diameter
thickness

cableway_sized_description_id (FK)
conduit_size_description

plant_item_id (FK)
cableway_sized_description_id (FK)

raceway_lane

plant_item_id (FK)
cable

plant_item_id (FK)
electrical_component

contains

runs through/contains

37, 2 (7)
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design_flow_condition
design_flow_rate
design_temperature
design_pressure
pressure_loss_coefficient
presure_drop
velocity

plant_item_id (FK)
hvac_component

sheet_metal_thickness
thickness_type

plant_item_id (FK)
hvac_component_thickness

instrument_id (FK)
control_device_type
end_1_connector
end_2_connector
control_point_units
control_point_nominal_value
control_point_min_value
control_point_max_value
control_point_set_point_value

hvac_flow_control_device_id
plant_item_id (FK)

hvac_flow_control_device

units
low_range
high_range
type
parameter_measured
low_alarm
high_alarm
nameplate_inscription
divisions

instrument_id
plant_item_id (FK)

hvac_instrument

plant_item_id (FK)
hvac_equipment

duct_seam
duct_path
length
end_1_connector
end_2_connector

plant_item_id (FK)
hvac_ducting

has skin thickness defined by

shape
access_opening_id
access_type

plant_item_id (FK)

hvac_access_opening

is accessed through

provides data for

controls/ is controlled by

38, 1 (7)

38, 2 (7)

40, 1, hvac_fitting
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name
hvac_connector_specification
hvac_joint_inspection_specification
connector_flow_direction
hvac_joint_test_specification
hvac_joint_engagement_length
hvac_joint_joining_type
hvac_joint_sealant_type
hvac_joint_joint_type
hvac_joint_tightness

plant_item_connector_id (FK)
hvac_connector

equivalent_length

plant_item_connector_id (FK)
hvac_cross_section

radius

plant_item_connector_id (FK)
cross_section_round

height
width

plant_item_connector_id (FK)
cross_section_rectangular

vertex_1
vertex_2
vertex_3

plant_item_connector_id (FK)
cross_section_triangular

height
width
corner_radius

plant_item_connector_id (FK)
cross_section_radiused_corner

cross_section_boundary

plant_item_connector_id (FK)
cross_section_non_standard

design_pressure
design_temperature

plant_item_connector_id (FK)
hvac_connector_service_characteristic

height
width

plant_item_connector_id (FK)
cross_section_flat_oval

defines cross section of

has

39, 1 (8)

39, 2 (12)
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plant_item_id (FK)
hvac_fitting

end_1_connector
end_2_connector
offset_x
offset_y
length

plant_item_id (FK)
hvac_transition

end_1_connector
end_2_connector
angle
throat_radius
heel_radius
heel_radius_centre_offset

plant_item_id (FK)
hvac_elbow_90deg_reducing

end_1_connector
end_2_connector
angle_first_section
angle_last_section
number_of_sections
offset
length
throat_radius
heel_radius
sweep_angle

plant_item_id (FK)
hvac_elbow_mitre

end_1_connector
end_2_connector
end_3_connector
centre_to_end_1_length
centre_to_end_2_length
centre_to_end_3_length
takeoff_angle

plant_item_id (FK)

hvac_takeoff

opening_type
end_1_connector

plant_item_id (FK)

hvac_end_fitting
slant_angle
length
end_1_connector
end_2_connector

plant_item_id (FK)
hvac_transition_slanted

splitter_radius
splitter_radius_centre_offset
straight_portion_length

plant_item_id (FK)
splitter_id

splitter

end_1_connector
end_2_connector
angle
width
height
throat_radius
heel_radius

plant_item_id (FK)

hvac_elbow_centred

end_1_connector
end_2_connector
angle
offset
length
throat_radius
heel_radius

plant_item_id (FK)
hvac_offset_centered

length
bend_path
end_1_connector
end_2_connector

plant_item_id (FK)
hvac_bend

offset_x
offset_y
length
end_1_connector
end_2_connector

plant_item_id (FK)
hvac_coupling

angle
offset
length
throat_radius
heel_radius
end_1_connector
end_2_connector

plant_item_id (FK)
hvac_offset_ogee_centred

gasket_thickness
end_1_connector
end_2_connector

plant_item_id (FK)
hvac_gasket

has

has

has

has

40, 1 (38)
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plant_item_connector_id (FK)
hvac_plant_item_branch_connector

pressure_drop

hvac_section_id  (FK)
plant_system_id (FK)
hvac_segment_id
plant_id (FK)
hvac_specification_id (FK)

hvac_section_segment

hvac_section_id
plant_system_id (FK)
plant_id (FK)

hvac_system_section

branch_sequence_id

hvac_section_id (FK)
hvac_segment_id (FK)
hvac_specification_id (FK)
plant_item_connector_id (FK)
plant_system_id (FK)
plant_id (FK)

hvac_plant_item_branch_connection

flow_direction

hvac_termination_id
hvac_section_id (FK)
hvac_segment_id (FK)
hvac_system_id (FK)
plant_id (FK)
hvac_specification_id (FK)

hvac_section_segment_termination

name
owner
service_description

hvac_specification_id
hvac_specification

insulation_thickness
insulation_type
insulation_description
insulation_specification

hvac_section_id (FK)
hvac_segment_id (FK)
hvac_specification_id (FK)
plant_system_id (FK)
plant_id (FK)

hvac_section_segment_insulation

plant_item_connector_id (FK)
hvac_plant_item_connector

hvac_termination_id (FK)
hvac_section_id (FK)
hvac_segment_id (FK)
hvac_specification_id (FK)
plant_system_id (FK)
plant_id (FK)

hvac_plant_item_termination

hvac_termination_id (FK)
hvac_section_id (FK)
hvac_segment_id (FK)
hvac_specification_id (FK)
plant_item_connector_id (FK)
plant_system_id (FK)
plant_id (FK)

hvac_plant_item_connection

hvac_termination_id (FK)
hvac_section_id (FK)
hvac_segment_id (FK)
hvac_specification_id (FK)
plant_system_id (FK)
plant_id (FK)

hvac_section_branch_termination

section_to_section_connection_id (FK)

hvac_termination_id (FK)
hvac_section_id (FK)
hvac_segment_id (FK)
hvac_specification_id (FK)
plant_system_id (FK)
plant_id (FK)

hvac_section_to_section_termination

section_to_section_connection_id
hvac_section_to_section_connection

branch_sequence_id

hvac_section_id (FK)
hvac_segment_id (FK)
hvac_specification_id (FK)
hvac_termination_id (FK)
plant_id (FK)
plant_system_id (FK)

hvac_branch_connection

connects
2:N

2

specifies
components

for

branches
from

is
connected

to

is connected to

1

has

P

has

is connected
to

12, 1,  stream_design_case

defines transport needs for/
defines potential material

41, 2 (29)

41, 1 (29)

41, 3 (6)

is connected to

is
terminated

by

Z

2

is
connected

to

42, 3, hvac_section_termination

41, 4 (42)
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outside_diameter
thickness

plant_item_id (FK)
blank

arm_width
centre_to_centre
inside_ring_diameter

plant_item_id (FK)
spectacle_blind

paddle_length
paddle_width

plant_item_id (FK)
paddle_blank

outside_diameter
thickness

plant_item_id (FK)
spacer

inside_diameter
paddle_length
paddle_width

plant_item_id (FK)
paddle_spacer

inside_diameter

plant_item_id (FK)
ring_spacer

42, 1 (19)
42, 2 (19)

location
start_or_end

hvac_termination_id (FK)
hvac_section_id (FK)
plant_system_id (FK)
hvac_segment_id (FK)
plant_id (FK)
hvac_specification_id (FK)

hvac_section_termination

41, 4, hvac_system_section

42, 3 (41)

is started or ended by

0-2


